A Phase-Cancelled Backing Layer for Ultrasound Linear Array Transducer: Modeling and Experimental Verification.
In this study, a phase-cancelled backing layer for ultrasound linear array transducer is presented. The proposed backing layer is composed of multiple blocks operated by phase inversion technique. Inside of the proposed backing layer, the phase of the reflected signal can be cancelled by adjusting acoustic impedance, piezoelectric layer contact area, and thickness of each block constituting the backing layer. Therefore, the total thickness of the backing layer can be significantly reduced while maintaining the performance. Using finite element analysis (FEA) simulation, its performance was verified based on the 8 MHz linear array transducer. Two types of bulk-type backing layers with different thickness were also simulated to compare the performance of the proposed method. In the case of narrow bandwidth signal without the matching layers, the 10 mm-thick bulk-type backing layer yielded a -6 dB bandwidth of 37.2%. When its thickness was reduced to 2 mm, the -6 dB bandwidth was decreased to 17.3% due to the reflected back-wall signals. However, the -6 dB bandwidth of the proposed backing layer with 2 mm thickness was 39.5%, which is similar to the thick bulk-type backing layer. In the case of broad bandwidth signal with the matching layers, the proposed transducer also exhibits similar performance compared with the thick bulk-type backing layer. The narrow bandwidth signal was experimentally demonstrated by using a prototype array transducer with the proposed technique, and the performance was similar to the simulation. Thus, the proposed method can reduce the thickness of the backing layer of the various array transducers.